The g-C 3 N 4 was synthesized via the simple calcination (Carbolite furnace; CWF 12/5, 2400 W) of urea (10.0 g) at 600 °C for 4 h (5 °C/min), a yellowish powder was obtained after the cooling to room temperature. 1
Characterization of the photocatalyst
The structures of the synthesized photocatalysts were characterized by a Bruker D8 Advance X-ray diffractometer using Co-Kα radiation (λ = 1.789 Å) at 35 kV and 40 mA. The data were collected from 2θ = 5.0°-80° with a step size of 0.020° and a counting time of 0.25 s per step. The particle size and morphology were analysed by using Philips CM30T TEM. The surface area was measured on a Micromeritics Instrument (TriStar II 3020).
Photooxidation of hydrocarbons/alcohols
The photooxidation reactions were performed by using a homemade light-setup at 30 o C under the oxygen atmosphere (oxygen balloons), see Figure S4 . Unless mentioned otherwise, to a 4 mL glass vial containing 5.0 mg of photocatalyst, 700 uL of MilliQ water and 300 uL of organic substrates were added. The reaction mixture was exposed to visible light bulb (Setup 1, Philips 7748XHP 200W, white light bulb) and continuously stirred by a magnetic bar at 300 rpm. The distance between the light bulb and reaction vial is 4 cm.
GC analytics
At intervals, the organic phase was taken, diluted by ethyl acetate (containing 5 mM of dodecane or 1-octanol as internal standards), dried over anhydrous MgSO 4 and analysed by GC (SHIMADZU, see Table S1 ).
Influence of light intensity on the reactivity
In order to investigate the effect of light intensity on the CD-C 3 N 4 , a super-quiet xenon lamp with ozone-free bulb was used (Setup 2, 150 W, total reflection type, code L9588-04, Hamamatsu Lightningcure LC8). The illumination was performed side-wise (1 cm distance from the transparent reaction vial) by using a 1-meter fibre optic cable to provide spot light. The light was filtered through a cut-off filter (λ > 400 nm, 95% transmittance, code A9616-09, Hamamatsu Lightningcure LC8). Based on the data from the manufacturer, the light intensity loss through the fibre optic cable is approx. 50%, resulting in 75 W being delivered to the liquid surface, provided that the shutter is fully open. Three aperture intensities 10, 25 and 50 %, were applied, corresponding to an intensity of 79, 197 and 341 W cm −2 , respectively. 
Preparative-scale synthesis
Reaction conditions: 200 mg of CD-C 3 N 4 were suspended in 30 mL of water via ultra-sonication, 1.035g of carverol (6.8 mmol) was added. The illumination was performed top-wise at room temperature by the Hamamatsu fibre spot light (1 cm distance from the liquid phase, 25 % intensity). After 90 hours, full conversion (97.6%) was nearly achieved as revealed by GC. The reaction mixture was firstly filtered to remove the suspended photocatalyst. The filtrate was extracted with DCM (20mL × 3). The organic phase was separated, dried over MgSO 4 and DCM was evaporated in the last step. 0.773 g of carvone was obtained, with 74.8 % isolated yield. The reaction rate is 0.057 g product g -1 catalyst h -1 . Figure S13 . The obtained carvone from the CD-C 3 N 4 -catalysed oxidation of carverol. [a] Column A: cp wax 52 CB, (50 m × 0.53 mm × 2.0 µm), FID, N 2 is the carrier gas; Column B: cp sil 5 CB, (50 m × 0.53 mm × 1.0 µm), FID, N 2 is the carrier gas; Column C: LIPODEX E (50 m × 0.25 mm × 0.25 µm); ), FID, He is the
